In many situations, multipolar-atom refinement model is still the most efficient means of reconstructing charge density in position space from high resolution X-ray diffraction (XRD) data. Furthermore, polarized neutron diffraction (PND), which is a unique technique for the study of unpaired electron in magnetic systems, has also beneficiated from the great versatility of the multipole on pseudo-atom model. Providing that the description on "magnetic atoms" allows for a differentiation depending on the spin state, we have demonstrated that a joint analysis of polarized neutron and X-ray diffraction data is also possible. A wealth of other experimental data has been made available by a development of more powerful sources. For example, magnetic X-ray diffraction (MXRD) or magnetic Compton scattering (MCS) are such techniques that have developed almost independently with the advent of efficient insertion devices in synchrotron facilities. Because MCS relies on an incoherent inelastic process it is better adapted to a representation in momentum space. Such a technique is thus a valuable means for observing the most delocalized unpaired electrons. There have been numerous demonstrations that a mere incoherent addition of atom centred contributions is not well adapted to momentum space description. As a consequence, the ambition to gather data from XRD, PND, MXRD and MCS constitutes a new motivation to explore beyond multipole on pseudo-atom models. The talk will address this new and exciting challenge through our latest results concerning spin and charge densities in YTiO3. Electron density (ED) studies enable us to understand chemical bonding features in materials. While accurate experimental ED has provided information on bonding in a variety of materials, it is still a great challenge to evaluate weak interactions e.g. in layered structures. Layered transition metal dichalcogenides (TMDs) have attracted much attention because of their unique properties e.g. as topological insulators [1] , charge density wave systems [2] , electrode materials for ion batteries [3] , and thermoelectric materials [4] . The generalized formula is MX 2 , where M is a transition metal and X is a chalcogen (S, Se and Te). The layered structure exhibits strong covalent intralayer bonding and weak van der Waals (vdW) interaction between adjacent layers. The weak vdW interaction also enables stacking different TMDs layers [5] as well as application of a monolayer or a few-layer TMDs [6] . Understanding the weak interaction in TMDs is important not only for fundamental science but also for application. Recently the interlayer interaction in SnS 2 was discussed using high pressure techniques [7] . In the present study, we evaluate the weak interlayer interaction in TMDs using experimental X-ray ED. We measured single crystal diffraction data of TiS 2 (Space Group: P-3m1) to a resolution of sinθ/λ = 1.67 Å -1 at 20 K using 50 keV X-ray with the image plate detector at BL02B1 of SPring-8. The ED was modelled with the extended Hansen-Coppens multipole model [8] , which includes refinement of core electron density features. In the presentation, we will discuss the weak interlayer interaction based on the ED.
